The polyclonal B-cell response to Escherichia coli lipopolysaccharide was studied in C57BL/6 mice maintained after weaning on either a moderate proteinrestricted diet with 8% casein or a normal diet. After in vitro or in vivo stimulation with the endotoxin, autoreactive and anti-hapten antibody-producing cells were quantitated by direct plaque assay, using bromelain-treated mouse erythrocytes and trinitrophenylated sheep erythrocytes as targets. Larger numbers of plaqueforming cells were generated in cultures of spleen cells from dietary-restricted than from normal mice stimulated with various doses of lipopolysaccharide. The number of background plaque-forming cells was also higher in nonstimulated spleen cell cultures from restricted animals. After injection of lipopolysaccharide in vivo, the number of cells producing antibodies to bromelain-treated mouse erythrocytes per 107 spleen cells was significantly increased in dietary-deficient mice. The results are discussed in relation to the different sensitivities of lymphocyte populations to protein deficiency and to the possible presence of high levels of endogenous polyclonal B-cell activators in the restricted mice.
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Polyclonal B-cell activators (PBA) such as bacterial lipopolysaccharide (LPS) induce B-cell proliferation as well as polyclonal antibody synthesis manifested by the production of antibodies against synthetic antigens (1) and autoantibodies (7, 12, 13, 15, 24, 30) . Prolonged or intense PBA stimulation is now considered an important factor in the pathogenesis of autoimmune reactions (10, 16, 36) .
Treatment of mouse erythrocytes with the proteolytic enzyme bromelain exposes the surface antigen Hb normally hidden in the cell surface (19) . Plaque-forming cells (PFC) with specificity against bromelain-treated mouse erythrocytes (Br-MRBC) are normally present in small quantities in the spleen, lymph nodes, and peritoneal cell suspensions from mice of the autoimmune and nonautoimmune strains (6, 8, 20, 26) , but their number increases significantly after stimulation with LPS (6, 7, 15 (21) . At 
RESULTS
Spleen cells from mice kept on the experimental and the control diets for 3 to 6 weeks were stimulated with doses of LPS ranging from 0.1 to 10 ,ug and tested for PFC after 72 h of culture. PFC against Br-MRBC and TNP-SRBC appeared in larger numbers in D than in N spleen cell cultures, and the maximal PFC response of N spleen cells remained below the maximal response of D spleen cells. Larger numbers of background PFC with specificity to Br-MRBC were also generated in unstimulated cultures of D than N spleen cells (Table 1) .
To see whether the increased polyclonal antibody formation observed in 72-h cultures of D spleen cells was related to differences in the kinetics of PFC generation, spleen cells from D and N mice were stimulated with 10 jig of LPS and assayed against Br-MRBC and TNP-SRBC at 48, 72, and 96 h of culture. The number of PFC detectable on either target was higher in cultures of D than N spleen cells at all times tested (Fig. 1) .
Despite the increased polyclonal antibody response of D spleen cells, the magnitude and the kinetics of the proliferative response, as evaluated by DNA synthesis, were similar in D and N spleen cell cultures (not shown). This observation agrees with previous work demonstrating that the polyclonal antibody response to LPS is independent of DNA synthesis (20) . In agreement with the results of in vitro experiments, 72 h after stimulation with LPS in vivo, the number of anti-Br-MRBC PFC per 107 spleen cells was higher in D than in N mice ( Table 2 ). The total number of nucleated spleen cells was significantly diminished in mice with short-term (2 and 4 weeks) protein restriction and was also lower in mice with long-term (>12 weeks) restriction than in the normally fed controls, although in this chronic group the differences were not significant. In spite of the reduction in the spleen cell content, the total number of PFC per spleen tended to be higher in D than in N mice due to the significant increase in the proportion of anti-Br-MRBC PFC in the restricted animals ( (18, 23) expressing a defect in the development of mature B lymphocytes (33) . It is possible that preferential depletion of immature cells highly susceptible to protein deficiency (9, 22) determines a rise in the proportion of mature B lymphocytes, which respond to LPS with antibody synthesis, in the spleen of restricteddiet animals. On the other hand, since the synthesis of antibodies against self antigens exposed on Br-MRBC appears to be controlled by suppressor T cells (7), a deficit of suppressor T-cell function could contribute to the increased numbers of autoreactive PFC in the spleens of D mice. This possibility is supported by previous work demonstrating failure in the suppressor regulation of the antibody response to SRBC in protein restriction (2, 29) . A deficit in the number or function of adherent cells in the restricted mice (5), which participate in the suppressor control of the response to LPS (4), could also result in increased formation of PFC after LPS stimulation.
The increased numbers of background PFC observed in unstimulated cultures of D spleen cells and in the spleens of intact D mice could be determined by the presence of elevated levels of endogenous PBA which could have additive effects with LPS stimulation, resulting in increased polyclonal antibody synthesis. Endogenous PBA could also contribute to the high levels of serum immunoglobulins observed in some studies of nutritionally deprived children (3, 25, 35) and dietary-deficient mice (27) . It 
